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COMPARISONS OF 76-Hz TRANSVERSE AND RADIAL MAGNETIC FIELD STRENGTH
COMPONENTS RECEIVED IN CONNECTICUT

INTRODUCTION
P

%ince June 1970, we have made extremely low frequency (ELF) measurements
of the transverse horizontal magnetic field strength, Hy, received in Connect-
icut.1-15" Occasionally, we also have measured either the vertical electric
field strength, Ey,l® or the radial horizontal magnetic field strength, Hy
The AN/BSR-1 ELF receivers are located at the Naval Underwater Systems Center
(NUSC), at New London, CT.: The whip receiving antenna is also located at NUSC,
while the loop receiving antennas are located at Fishers Island, NY (about 10
km from New London). The receivers and loop antennas are connected by means of
a microwave link from Fishers Island to New London. The AN/BSR-1 receiver is
composed of an AN/UYK-20 minicomputer, a signal timing and interface unit
(STIU,, a rubidium frequency time standard, two magnetic-tape recorders, and a
preamplifier.

The transmission source for these farfield (1.6-Mm range) measurements is
the U.S. Navy's ELF Wisconsin Test Facility (WTF), located in the Chequamegon
National Forest in north-central Wisconsin, about 8 km south of the village of
Clam Lake. The WTF consists of two 22.5-km antennas; one antenna is located
approximately in the north-south (NS) direction and one is located approxi-
mately in the east-west (EW) direction. Each antenna is grounded at both ends.
At 76 Hz, the electrical axis of the NS antenna is 14 deg east of north, while
the electrical axis of the EW antenna is 114 deg east of north. The WTF array
can be steered electrically toward any particular location and its radiated
power is approximately 1 W.

In this report, we will discuss the results of 136 days of radial
magnetic field measurements taken from November 1977 through June 1984, We
also will compare them (in both amplitude and relative phase) with simultane-
ous transverse magnetic field measurements during both normal- and disturbed-
propagation conditions.

,/
THEORY

For measurement distances sufficiently removed from the antipode but
greater than both 1.5L and an earth wavelength, Ag, the H. and H_ components

produced by the WTF EW antenna (of length L) can bel7,18 expressed as

ILf. (L)G(t)cos ¢e™%P . 1/
N Cix) () (/a)
H¢ Znyep3 ( 2 )Hl (x)T(x) sin(./a) A/m (1)
and
1
PRSP ',:-;:-."_.,:_. - _:,‘.-_f RN _:_..._.\:_.::\_-:..:.'_:.“_._ . (\._’ . ._m,_ '4':"* s
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-3
oy
0" : =-Qp 3/2
= g . oA 40 (- 2 o || 22| arm 2)
ey P 2mygp3 2 /1 sin(e/a) ’ B
. where
i,.f
o I = WTF EW antenna current (300 A),
1SN
L L = WIF EW antenna length (2.25 x 10% m),
[}
?Q ¢ = azimuth angle (deg),
2&3 p = great-circle distance between WTF and receiver (m),
e
o a = earth-ionosphere waveguide attenuation rate (Np/m),
;:? a = radius of the earth (-~ 6.37 x 10° m),
‘;¥ Ye *© (1wuoo )1/2 = (1 + 1)/8, = propagation constant in the earth
o beneath the WTF EW antenna (meters™!),
o Se =‘V 2/ (wuyoe) = skin depth in the earth beneath the WTF EW
: : antenna (m),
o
;% e = 2mée = wavelength in the earth (m),
3 L.
e oo = effective conductivity beneath the WTF EW antenna (2.8 < 107%
S/m at 45 Hz and 3.2 x 10™* S/m at 75 Hz),
J; HéZ)(xJ = Hankel function or the second kind, order zero, and
e argument x,
EN
C) Hfz)(x) = Hankel function of the second kind, order one, and
:; argument x,
-
! 2mp
; x = kpo(c/v) = _T_(C/V)’
l'
»Y]
'y ¢ = velocity of light in free space (- 3 < 10°% m/s),
i}f v = earth-ionosphere waveguide phase velocity (m/s), and
o \ = free-space wavelength (m).
o
i W
A\ The functions f (L), f,(L), f(x), G(t), and H(t) are defined by
Y z R i
N £ (L) =1 + 2(4%) (l - %;-sin~ ;) , (3) !
b - |
|
e L} : |
'i f»(L) =1 - (ff) (Ll - 5 cos- .} , (4
-""_‘
L:'.j
- :
L)
e
-
A e e o, e . ,ua;u_suafwi.i.ﬁxn:zu.“u:n".1_.,”._”.__.~\.,h.‘,”_.“..,n e
£ t’ 25“; - ‘\J_ -_ A N { __\.'_ '_ RIS _.. _. .- ‘.__ .J: _-.'_‘.__‘.’_h‘_‘._.... .'_.V_..‘_.. _.“.--.‘..) '.'_'4" - -_.-
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e 1) (x)
¢4? f(x) =1 -x .|’ (5)
. H, (x)
N G(t) = (%})coth t + (l - %)tz csch? t , (6)
e and
VY
K H(t) = G(t) + t3 coth t csch® t , (7)
i \.&
j{% where
‘::;} o
. - g
2h(c/v)? (8)

'
St
P

and h is the effective ionospheric reflecting height (m).

x

i\j From equations (1) and (2), we see that the ratio of the transverse to
- radial magnetic field components is given by

¢

Eff Hy ; £, (L)G(x) ¢ sin(p/a)

. F{; = fZ(L)H(t) (X)COt ¢[ (O/a) . (9)
o When t > 4.5, G(t) ~ H(t) - 2t/m, o >> L, and £,(L) ~ f,(L) - 1. There-

fore, when t > 4.5, equation (9) reduces to

v sin(p/a)

T -focot o[Sinlelal ] (10)
' ﬁ The magnitude and phase of the function y = -f(x) are plotted in figure
J 1* versus x. For small values of x, |y| ~ 1 and 6(y) ~ -180 deg. For

5N x > 1.6, |y] -~ x, while for x > 10, 3(y) -~ -90 deg. When x > 1.6, the magni-
i tude of equation (10) reduces to

O

o Hs 2ra

o Tl - :T—(c/v)sin(o/a)cot S, (11)
'S S |

igi which is identical to Galejs' farfield result.l®

OPR

:f? The Hs and Hy components produced by the WTF antenna array can be

o obtained from equations (1), (2), (9), (10), and (11) by replacing cos : with

F(;)/B, sin , with F(5 - 90 deg)/B, and cot 3 with their ratio. F{(:)/B is the

WTF array pattern factor,®:20 which equals unity in the direction of the EW
antenna axis. At the Connecticut site, 20 log(F(:)/B] - +0.38 dB and

rr .
A,

«
o 20 log[F{; - 90 deg)/B] ~ +0.6 dB for a WTF phasing angle, ., of 290 deg.
-:_'
-
;\} *All ftigures have been placed together at the end ot this report or in
.t the applicable appendix.
g
~‘.'J
v :
™
a3

-,
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RAL, .
{,\ For x > 1.6 and o < 19 Mm, the direct-path 76-Hz Hy, and H, components
" produced by the WTF antenna array also can be expressed as
e 20 log Hy ~ -139.1 + 20 log E - ap - 10 log(a sin p/a)
’ {::
‘ka + 20 log F(¢)/B dBA/m (12)
3,
z‘g and
LN
20 log H, ~ 20 log Hy - 4.0 - 20 log(a sin p/a) - 20 log(c/v)
4 .
;k}_ﬁ + 20 log F(¢ - 90 deg)/B - 20 log F(¢)/B dBA/m , (13)
Y where E = (hgy AJce c/v)! is defined as the earth-ionosphere waveguide exci- -
tation factor. In equations (12) and (13), h is in km, p and a are in Mm,
AR . . . . .
:;&} p/a is in radians, and a is in dB/Mm.
.:n"f.‘
543 The average 75-Hz-band phase-velocity ratio (c/v) inferred from propa-
‘%, gation measurements taken over various paths from 1966 to 1982 was ~ 1.25
;5~ during the day and -~ 1.09 at night.2l Therefore, on the average, at the Con-
| s necticut site (for y = 290 deg)
A
v 20 log H, ~ 20 log Hy - 10.1 dB (14)
NS
Sy
_Q;: during the day,
e 20 log H, - 20 log Hy - 9.5 dB {15)
l'. 1
g
o during the transition periods, and
RL L d
L
o 20 log Hy - 20 log Hy - 8.9 dB (16)
:)_ at night.
2
:ﬁz The average 75-Hz-band daytime and nighttime attenuation rates inferred
b from propagation measurements taken over east and northeast paths from 1966
;{f] to 1982 were 1.25 and 1.0 dB/Mm, respectively, while the average excitation
5‘« factors were -0.8 dB during the day and -3.2 dB at night.'-1 Employing equa-

tions (12) through (16) and the abovementioned values of 1 and 20 log E
results in predicted Connecticut 7e6-H:z average field strengths of -145.2,
-144.2, and -145.2 dBA/m (H.) and -155.3, -153.7, and -154.1 dBA/m (H_),
respectively, during daytime, transition period (TP), and nighttime propaga-
tion conditions.

At the Connecticut site, the predicted H, and H. average difference in
relative phase (49) between the nighttime and daytime periods is 20 to 23 deg.
This is based on the average relative phase-velocity difference between day-
time and nighttime propagation conditions [l(c¢/v}] of 0.13 to 0.10.-1

-
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NOVEMBER 1977 TO JUNE 1984 CONNECTICUT RADIAL
MAGNETIC FIELD MEASUREMENTS

During November 1977 to June 1984, field strength data were obtained on
136 days at the Connecticut site. The daily plots of radial magnetic field
strength (both amplitude and relative phase) versus Greenwich Mean Time (GMT)
(in 1-hr increments) and the H, daily field strength averages are presented
in appendixes A through K. The data are broken up into four time periods,
which are representative of nighttime, sunrise transition period (SRTP), day-
time, and sunset transition period (SSTP) propagation conditions. From 11 to
30 November 1977, the WTF antenna array phasing angle, ¢, was 21 deg. During
the rest of the radial magnetic-field measurement period, y was 290 deg. (The
Connecticut H, measured field strengths for ¢ = 290 deg should be 0.5 dB higher
than those for y = 21 deg.) Throughout the H, measurement period, the WTF

transmitting frequency was 76 *4 Hz.

Presented in tables 1 and 2 are the radial and (simultaneous) transverse.
magnetic field average monthly field strengths, while a comparison of the Con-
necticut Hy, and Hy field strengths is presented in table 3. (All data are
normalized to a WTF antenna current of 300 A and an array phasing angle of 290
deg.) Referring to tables 1, 2, and 3, we see that the average transverse
magnetic field strengths are about as expected (in both amplitude and relative
phase), as are the average nighttime and transition-period radial magnetic
field strengths. On the other hand, the average daytime H, field strengths
are ~ 1 dB less than predicted and the average H, night-to-day relative-phase

variation is 7 to 10 deg higher than predicted. (It should be noted, however,
that most of the H, daytime measurement period consisted of only 1 to 4 hr/day.)

As an example of the dispersion obtained in tlie radial magnetic field
strength measurements, consider figure 2, which is a comparison of the Hy field
strengths measured during four different nights. Note that, on both 10/26 and
10/27/83, the H, field strengths were greater throughout the nighttime meas-
urement period (by ~ 1.5 to 5 dB) than the predicted value (-154.1 dBA/m).
Moreover, on both 11/12/83 and 4/6/84, the nighttime field strength amplitude
dip was ~ 8 dB! Also, the difference between the highest measured l-hr Hj
sample (0300 on 10/26/83) and lowest (0500 on 4/6/84) was -~ 13 dB!

DAILY PLOTS OF TRANSVERSE VERSUS RADIAL
MAGNETIC FIELD STRENGTH

In a recent report,16 we discussed the results of 60 dayvs of selected
whip-antenna measurements taken during the S5-month period of November 1977 to
March 1978. The main result is that the Connecticut vertical electric field
strength behavior usually is very similar to the transverse horicontal magnetic
field strength behavior (in both amplitude and relative phase) during both
normal- and disturbed-propagation conditions.

Presented in figures 3 and 4 are sample comparisons ot the transverse and
radial magnetic-field strengths measured during normal-propagution conditions.
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fj Table 3. Comparison of Connecticut H, and Hy Measurements*

0 Night TP Day Approximate

N (dB) (dB) (dB) (deg)

¢

| November 1977 8.7 9.8 11.1 -5 )
December 1977 8.6 10.3 11.2 12

L)

o March 1978 9.1 10.0 10.6 14

™ October 1983 8.9 9.4 - -

( November 1983 8.9 9.7 - -

2 December 1983 9.4 10.2 11.2 2

5

b February 1984 9.2 10.2 10.9 10

. March 1984 8.9 9.5 11.3 15

"

%' April 1984 9.0 9.6 10.7 9.5

- May 1984 8.8 9.4 10.4 14

! June 1984 9.3 9.2 10.1 11

?3 Measured Average 9.0 9.7 10.8 7-10

t Predicted Average 8.9 9.5 10.1 0

& *All data normalized to a WTF antenna current of 300 A and an array
phasing angle of 290 deg.
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:

ﬁ During normal-nropagation conditions, the Connecticut H, amplitude behavior

" usually is similar to the Hy amplitude behavior, while the H, night-to-day

: relative-phase variation (A¢) usually is greater than the H¢A¢ variation
(e.g., see table 3). Occasionally, however, the H,4¢ variation is less than

o
gj the Hy4¢ variation (e.g., see figures 3 and 4).
\

Two typical transverse and radial magnetic field strength variations dur-
ing disturbed nighttime propagation conditions are presented in figures 5 and
6. In the Type A variation, the field strength amplitude rapidly decreases 2
. to 8 dB, then rapidly increases 2 to 8 dB. Meanwhile, the Type A relative
4O phase gradually increases, peaks about 1 hr before the minimum amplitude time,
N rapidly decreases to below (or well below) the nighttime starting level (~ 20
deg), and gradually increases to about the starting level by the end of the
nighttime measurement period.

. In the Type B variation, the field strength amplitude gradually decreases
2 to 8 dB, levels off, and gradually increases 2 to 8 dB. Meanwhile, the

Type B relative phase substantially increases, peaks, and substantially
decreases.

Presented in figure 7 is a comparison of the Connecticut transverse and
radial magnetic field strengths measured during the disturbed-propagation
period of 1 to 8 March 1984. Here, we see that the H, variation is closer to
Type A, while the H, variation is closer to Type B. Note, also, that the H¢
amplitude variation is greater than the H, amplitude variation, while the Hj
relative-phase variation is greater than the He relative-phase variation.

Rl ., WS SCPLN

Various comparisons of the Connecticut transverse and radial magnetic
. field strengths are presented in figures 8 through 38. From these plots, we
see that, during disturbed nighttime propagation conditions, the transverse
and radial magnetic field strength variations usually are dissimilar (in both
amplitude and relative phase)., In particular, the radial magnetic field
strength variations usually are greater than the transverse magnetic field
strength variations (see figures 13 through 18 and 25 through 30).

o

This fact is further illustrated in table 4, which is a comparison of the
transverse and radial magnetic field strengths measured during the 3-hr
minimum-amplitude nighttime field strength period. This period usually is
. from 0500 to 0800 GMT, with the relative phase peaking 1 hr earlier (0400 to
! 0700 GMT). Comparing tables 1 through 4, we see that the average H, field
A strength is 2.1 dB lower than predicted (-156.2 compared to -154.1 dBA/m),

R} while the average Hy field strength is 1.0 dB lower than predicted (-146.2
‘9 compared to -145.2 dBA/m). Furthermore, the Hy relative-phase variation is
20 deg greater than the Hy relative-phase variation.
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" Table 4. Comparison of Transverse and Radial Magnetic Field Strengths
¥ During 3-hr Minimum Nighttime Field Strength Period
-' S
3 tarting
:: Date Time Hp H‘YACP H¢ H¢A¢ H¢/HD HpAd) - H¢,A¢
~ A, ¢ (dBA/m)  (deg) (dBA/m)  (deg)  (dB) (deg)
> d
(&
- 12/3/77 05, 04 -156.0 45 -146.4 20 9.6 25
P\
i%& 12/13/77 05, 04 -155.9 52 -145.4 21 10.5 31
Cﬁ 12/17/77 04, 03 -156.8 33 -146.8 30 10.0 3
b ,
3/26/78 05, 04 -156.5 58 -146.4 25 10.1 33
D 11/12/83 03, 03 -158.0 24 -145.6 13 12.4 11
D) N
§§3 12/11/83 04, 03 -156.7 56 -145.4 29 11.3 27
A o
PN
12/12/83 02, 01 -157.7 51 -143.9 25 13.8 26
3 2/23/84 05, 04  -158.1 49  -146.7 22  11.4 27
IR
W 3/1/84 06, 05 -157.2 63 -147.1 29 10.1 34
3/2/84 04, 03 -156.7 24 -145.9 16 10.8 8
-~
S 3/3/84 06, 05 -154.8 48 -146.3 24 8.5 24
8¢
Yeu 3/4/84 06, 05 -154.6 42 -146.8 22 7.8 20
J 3/5/84 06, 05 -154.0 49 -146.6 26 7.4 23
&
%g 3/6/84 05, 04 -157.1 38 -147.0 22 10.1 16
» & 3/8/84 06, 05 -153.5 29 -148.3 28 5.2 1
1.'.4.
e 1/4/84 06, 05 -154.8 15 -147.9 15 6.9 30
\‘:\
3 1/6/84 04, 03 -160.3 16 -146.8 13 15.5 3
3 .
‘;ij 1/7/84 05, 04 -155.8 22 -145.4 5 10.14 17
) %€
4/9/84 05, 04 -157.5 34 -144.9 13 12.6 21
- 4/21/84 06, 05 -157.4 32 -145.4 21 12.0 11
1/22/84 06, 05 -156.0 37 -146.7 27 9.3 10

4/29/84 05, 04 -154.8 36 ~145.06 22 9.2 14
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Table 4. (Cont'd) Comparison of Transverse and Radial Magnetic Field
Strengths During 3-hr Minimum Nighttime Field Strength Period

bare  orarting Hp HoAd Ho Hoao  He/Hy  Hobo - Hydo

A0 (dBA/m)  (deg)  (dBA/m)  (deg)  (dB) (deg)
4/30/84 05, 04  -154.7 56  -145.7 25 9.0 31
5/4/84 05, 04  -155.8 69  -147.6 30 8.2 39
5/6/84 05, 04  -158.5 21  -146.7 24  11.8 -3
5/13/84 06, 05  -155.0 12  -148.1 18 6.9 -6
5/14/84 06, 05  -152.8 43  -145.3 20 7.5 23
5/17/84 05, 04  -158.1 47  -146.7 19  1l.4 28
5/19/84 04, 03 -157.6 24  -147.9 16 9.7 8
5/22/84 05, 04  -155.6 42  -144.6 14  11.0 28
6/9/84 05, 04  -154.7 47  -145.4 26  10.3 21
6/10/84 06, 05  -156.1 67  -144.8 26  11.3 11
Averages 05, 04  -156.2 41  -146.2 21  10.0 20

CONCLUSIONS

In this report, we have presented the results of 136 days of radial mag-
netic field-strength measurements taken from November 1977 through June 1984.
During normal-propagation conditions, the Connecticut H. amplitude behavior
usually is similar to the Hy amplitude behavior, while the H; night-to-day
relative-phase variation (Ag) usually is somewhat greater than the H..;
variation.

During disturbed-propagation conditions, the Hy; and H: daily plots (ver-
sus GMT) usually are dissimilar (in both amplitude and relative phase). In
particular, the radial magnetic field-strength variations usually are greater
than the transverse magnetic tield-strength variations.
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Figure 2. Comparisons of Connecticut Radial Magnetic Field Strengths
Versus GMT (10/26, 10/27, and 11/12, 1985 and 4/0, 1984}
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i Figure 3. Comparison of Connecticut Transverse and Radial
a Magnetic Field Strengths, 10 November 1977
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Appendix A

R

NOVEMBER 1977 CONNECTICUT FIELD STRENGTH MEASUREMENTS

Er—* L ", °,

U N

The November 1977 Connecticut daily field strength averages are given in
table A-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures A-1 through A-12.
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Appendix B

DECEMBER 1977 CONNECTICUT FIELD STRENGTH MEASUREMENTS

The December 1977 Connecticut daily field strength averages are given in
table B-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures B-1 through B-S.

Table B-1. December 1977 Connecticut Daily Hp Averages (¢ = 290 deg)

vate  SSTP Hy Night Hy SRTP H, Day H,  Approximate :iﬁgt H'?;
(dBA/m)  (dBA/m)  (dBA/m)  (dBA/m) A6 (deg) gﬁsf gﬁsf

12/1 - -153.5 -154.4 -155.9 37 8.1 9.4
12/2 - -156.2  -155.9  -155.6 48 10.1 12.0
12/3 - -155.2 -154.6 -155.3 31 9.9 12.3
12/4 - -153.3  -156.0  -155.6 38 9.3 12.6
12/5 - -153.1 -153.9  -154.4 27 8.9 10.6
12/13 -154.2 -154.3 -153.2 -153.3 44 9.5 10.0
12/14 -153.3 -153.8 -154.6 -153.6 23 8.2 10.0
12/17 -152.4 -155.2 -154.0 -154.6 29 9.0 8.6
12/18 -154.8 -153.0 -154.1 -154.5 43 7.4 10.0
12/19 -153.5 -153.1 -153.4 -153.2 38 7.5 9.0
12/20 -153.0 -155.1 -153.3 -153.8 29 -5 8.8

Averages -153.5 -154.0 -154.5 -154.5 35 8.7 10.5
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Appendix C

MARCH 1978 CONNECTICUT FIELD STRENGTH MEASUREMENTS

The March 1978 Connecticut daily field strength averages are given in
table C-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures C-1 through C-3.

Table C-1. March 1978 Connascticut Daily H, Averages (v = 290 deg)

(T APy e ™
LU
l‘l. .l‘."". o

bate Night Ho SRTP Ho  Day Hy,  SSTP Hy  Approximate :i%‘[t HT/PH
(dBA/m)  (dBA/m)  (dBA/m)  (dBA/m) A¢ (deg) (¢dB)o (¢dB)'D
3/25 -154.8 -154.5 -153.6 -153.6 41 9.4 9.8
3/26 -155.4 -154.2 -154.0 -154.2 45 9.6 10.1
3/27 -154.9 -154.4 -154.6 -155.8 37 - -
3/28 -156.3 - - -154.2 39 11.2 10.5
3/30 «153.8 -153.8 - -153.1 32 8.2 9.6
3/31 -152.8 -153.0 -153.4 -153.8 41 - -
Averages -154.6 -153.9 -153.9 -154.1 39 9.6 10.0
C-1
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- Appendix D
>
:i OCTOBER 1983 CONNECTICUT FIELD STRENGTH MEASUREMENTS
: 1
*.\'
\ The October 1983 Connecticut daily field strength averages are given in
¥ table D-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures D-1 through D-4.
$
é, Table D-1. October 1983 Connecticut Daily Hp Averages (y = 290 deg)
, Night Hp Night Hp
: Date (dBA/m) Date (dBA/m)
:H 10/19 -153.7 10/24 -153.2
N
" 10/20 -154.5 10/25 -153.0
15
. 10/21 -153.8 10/26 -151.3
r‘
. 10/22 -153.2 10/27 -151.6
10/23 -153.5 Average -153.1
1
B.Y
"
N
3
4
« I
<
N
-1
e
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*
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‘v‘
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i
Il‘
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Appendix E

NOVEMBER 1983 CONNECTICUT FIELD STRENGTH MEASUREMENTS

TR 7523

The November 1983 Connecticut daily field strength averages are given in
table E-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures E-1 through E-7.

Table E-1. November 1983 Connecticut Daily Hp Averages (y = 290 deg)

, Night : Night

Date %E§X>;? ”Eﬁgf Date ﬁﬁiﬁ;g? “8£;F

11/2 -153.9 9.0 11/12 -155.1 10.1

11/3 -153.7 9.0 11/13 -154.2 8.4

11/4 -154.1 9.0 11/14 -153.4 8.6

11/5 -154.2 - 11/15 -152.9 8.4

11/6 -154.1 - 11/16 -152.9 8.3

11/7 -153.8 - 11/17 -155.5 9.9
11/11 -153.8 8.8 11/18 -154.7 -

Averages -154.0 8.9

E-1
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Appendix F

[N

DECEMBER 1983 CONNECTICUT FIELD STRENGTH MEASUREMENTS

il -

The December 1983 Connecticut daily field strength averages are given in
table F-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures F-1 through F-3.
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Appendix G

FEBRUARY 1984 CONNECTICUT FIELD STRENGTH MEASUREMENTS

The February 1984 Connecticut daily field strength averages are given in
table G-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures G-1 through G-4.

Table G-1. February 1984 Connecticut Daily H, Averages (¢ = 290 deg)

bate MNight Hy SRTP Hy  Day Hy,  SSTP H, Approximate :i%t e
(dBA/m)  (dBA/m)  (dBA/m)  (dBA/m) A¢ (deg) g’dB)O EPdB)O

2/15 -154.1  -155.4  -156.1 -154.3 25.0 9.3  10.4
2/23 -156.4  -153.4  -153.3 - 41.5 10.4 8.5
2/24 -154.6  -154.1 -154.0 - 29.0 9.3 9.7
2/25 -153.8  -154.8  -154.6  -154.3 21.0 8.6  10.7
2/26 -153.3  -153.5  -153.1 - 16.5 8.1 9.8
2/28 -154.3  -154.3 - - 10.0 3.8 9.8
2/29 -155.0  -156.8  -154.1 - 18.5 9.1 12.8
Averages -154.5  -154.6  -154.2  -154.3 31.5 9.0  10.2

oK.
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Appendix H

MARCH 1984 CONNECTICUT FIELD STRENGTH MEASUREMENTS

The March 1984 Connecticut daily field strength averages are given in
table H-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures H-1 through H-5.

Table H-1. March 1984 Connecticut Daily H, Averages (¢ = 290 deg)

Date Night Hgp SRTP Hp Day Hp Approximate :ifgt H'I'/l;
(dBA/m) (dBA/m) (dBA/m) 26 (deg) (¢ds)° de)O
3/1 -155.6 -154.4 -156.0 57.0 9.6 9.9
3/2 -155.0 -153.8 -154.5 18.5 10.0 10.5
3/3 -154.7 -153.7 -154.3 41.0 9.3 9.5
3/4 -153.9 -153.4 -154.2 32.5 8.4 9.3
3/5 -152.8 -153.1 -153.6 43.5 7.3 9.3
3/6 -156.1 -153.4 -154.2 30.0 9.9 9.6
3/7 -156.0 -154.0 -154.9 22.0 - -
3/8 -153.1 -154.1 - 27.0 6.3 9.1
3/9 -155.9 -155.0 - 30.0 - -
3/12 -153.0 -154.2 -154.2 41.0 - -
3/13 -154.6 -153.1 -153.2 50.5 - -
Averages -154.6 -153.8 -154.3 35 3.7 9.6
H-1
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Appendix I

APRIL 1984 CONNECTICUT FIELD STRENGTH MEASUREMENTS

The April 1984 Connecticut daily field strength averages are given in
table I-1. Daily plots of radial magnetic field strength versus GMT, in l-hr
increments, are given in figures I-1 through I1-8.

Table I-1. April 1984 Connecticut Daily H, Averages (v = 290 deg)

Date N(icigx?f\t/ o (@BA/m (BA/R) e (deg) ﬂ;? :; ”C"T/P”" HS%" |
(dB) (dB) (dB)
a/4 -154.6  -154.2  -154.1 30.0 7.7 7.5 -
4/5 -152.6  -152.6  -153.1 30.0 7.5 8.4 9.3
4/6 -158.5  -155.5  -155.3 17.5 12.2  11.6  12.0
4/7 -154.2  -154.8  -155.1 16.0 9.3 11.0  12.1
4/8 -155.4  -154.1  -155.3 33.5 9.8  10.5  12.0
4/9 -156.6  -153.9  -153.1 20.5 11.9  10.5  10.3
/20 -155.3  -154.2  -153.7 29.0 9.7  10.4  10.5
/21 -154.9  -154.3  -154.4 19.0 9.9  10.6  11.5
/22 -153.6  -153.9  -153.7 30.0 8.1 9.9  10.5
1/23 -153.3  -153.5  -153.1 28.0 7.9 9.5  10.1
1/24 -154.4  -152.2  -152.9 36.5 3.4 8.0 9.9
1/25 -155.1  -153.7  -154.7 17.5 7T 9.5  11.6
4/26 -155.2  -153.9  -153.9 17.5 10.4  10.0  10.4
1/27 -153.6  -152.8  -152.9 23.5 8.6 8.7 9.4
1/29 153.2 -152.3 - 24.0 8.1 8.3 ;
4/30 -155.2  -153.1 - 34.0 8.0 9.2 -

Averages -154.4 -155.6 -153.9 25.5 9.0 9.0 10.7
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Ry Appendix J

:i MAY 1984 CONNECTICUT FIELD STRENGTH MEASUREMENTS i
-1 !
?3 The May 1984 Connecticut daily field strength averages are given in

v table J-1. Daily plots of radial magnetic field strength versus GMT, in 1l-hr
 3 . increments, are given in figures J-1 through J-11.

ig Table J-1. May 1984 Connecticut Daily Hy Averages (v = 290 deg)

. bate SSTP Ho Night H, SRTP H, Day H, Approximate :ifg: H;?;o H:?ﬁo
.i‘ (dBA/m) (dBA/m) (dBA/m) (dBA/m) A¢ (deg) (d8) (dB) (dB)
'% 5/1 -152.9  -153.6 -153.2 -153.4 21.5 8.5 8.6 10.1
b 5/3 -153.9  -154.1 -153.3 -154.3  35.5 - - -

A 5/4 -153.1 -154.9 -154.2 -153.8 66.5 8.1 8.9 10.3
i; 5/5 -153.9  -154.4 -154.0 -154.1 35.5 7.8 9.3 10.4
= 5/6 -156.8 -157.2 -155.2 -154.4 18.0 11.5  12.0 11.2
~ 5/7 ~-153.1 -152.1 -153.6 -153.5 - 8.5 9.4 10.9
5: 5/8 -152.4 -152.4 -152.7 -153.8 28.5 7.9 8.8 9.7
< 5/9 -152.6  -153.1 -154.0 -154.0 49.5 7.5 8.9 9.9
b 5/10 -153.3  -155.3 -154.4  -155.4 32.0 10.3 9.8 12.0
- 5/11 -154.8  -154.6 -154.1 -154.2  38.5 - - -

2 5/12 -154.2 -152.9 -154.0 -153.5 16.8 8.4 9.6 10.0
;ﬁ 5/13 -153.7 -154.3 -154.9 -153.2 12.0 8.0 8.2 9.9
?:;’ 5/14 -153.8 -152.6 -152.2 -152.4 45.0 7.9 7.8 8.4
?3 5/15 -152.3  -154.0 -153.4  -152.8 1.5 8.8 8.8 8.8
ﬁj_ 5/16 -154.1 -154.4 -153.7 -154.2 25.5 3.9 9.7 11.1
;ﬁ 5/17 -154.1  -156.8  -154.7  -154.3 38.0 10.8  10.5  10.8
= 5/19 -155.0  -150.5 -153.2  -153.5 215 9.5 10.1 9.3
X, 5/20 -156.7  -155.5 -153.2  -152.8 34.0 9.6 10.5 9.9
3 5/21 -155.4 -152.6 -155.0 -154.1 34.0 0.7 9.3 1.2
l; 5/22 1527 -154.8  -152.3 . 39.0 9.8 8.2 -
‘;; 5/25 -156.1 -154.3  -153.6  -151.9 11.5 $.9 10.6 11.8
;? 5/30 -154.4 -154.7 -153.5 -155.4 20.0 9.1 9.8 1.9
'O Averages -154.0  -154.3  -153.6  -153.9 31.5 3.8 V.4 10
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Appendix K
JUNE 1984 CONNECTICUT FIELD STRENGTH MEASUREMENTS i
i
The June 1984 Connecticut daily field strength averages are given in
table K-1. Daily plots of radial magnetic field strength versus GMT, in 1-hr
increments, are given in figures K-1 through K-3. "
Table K-1. June 1984 Connecticut Daily H, Averages (v = 290 deg)
. . Night TP Day
SSTP H, Night H, SRTP H Day H Approximate
Date e o P 0 Ho/Hpy Hg/Ho Hg/Hp
(dBA/m) (dBA/m) (dBA/m) (dBA/m) A¢ (deg) (dB) (dB) (dB) :
X
6/7 - - - -153.2 - - - 9.9 h
6/8 - -152.4 -151.9 -153.5 20 8.0 9.2 10.7
6/9 -152.0 -153.9 -153.5 -153.3 26 9.4 9.2 10.2 i
6/10 -153.8 -155.2 -152.9 -153.0 49 10.6 9.4 9.9
6/11 -152.9 -152.8 --153.2 -154 0 36 - - -
1
6/12 -152.7 -153.1 -152.8 -153.8 35 - - - y
L
Averages -152.8 -153.4 -152.8 -153.4 33 9.3 9.2 10.1 h
!
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